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Description . . * 

This invention relates to a method of recording and reproducing information in which information is 
recorded in and reproduced from a disk-shaped information recording medium In sector units Or on a sector 

5 by sector t>asis/ and to an apparatus for performing the same. 

From WO-A-84y00628 a method and an apparatus is Icnown for avoiding assessing of defective 
locations in dislcs and ottier storage media. The storage media used with this known method and apparatus 
has addressable locations and also a table of addresses of defective locations associated therewith. 
According to this known method an address for accessing a location in the storage media is produced and 

10 the table is consulted to determine defective locations that impact the obtained address. Moreover the 
obtained address for the defective locations that impact the obtained address is compensated and the 
storage media location designated by the compensated address is assessed. The apparatus for carrying 
through this method comprises a disk file controller which uses manufacturer-provided information atx>ut the 
location of defects to construct a sequentially ordered list of addresses of defective storage Ibcatipns in the 

16 disk, wherein the list is also stored in a table in the disk. During the use of the disl<. the disk file controller 
reads the table of defects into its memory and uses it to translate virtual addresses into real addresses. The 
translation process skips over real addresses of defective locations. The virtual addresses are translated 
into a real address by being incremented by the numt)er of defects whose addresses are lower than the 
real address. Subsequent contiguous virtual addresses are translated into real addresses by being 

20 incremented by the numt>er of contiguous defective locations that follow the location associated with the 
preceding virtual address. Addresses of new defects found during the use of the disk are stored by the disk 
file controller in temporary storage on the disk and are incorporated into the defect table when the disk Is 
taken out of service. 

In a further conventional information recording and reproducing apparatus as it is known from "Disk 

25 Operating System Technical Reference", IBM Corporation. 1984, 1985, using an information recording 
medium (hereinafter, referred to as inerely "a nriedium") such as a magnetic disk and floppy disk, tfie file 
managment including the defective S0(^0r m^ag^^^ is effected by using, for example, the MS-DOS 
(trademark) of Microsoft Corp. which is Idnown ias a generial-purpose OS for a personal cornputer. in the MS- 
DOS, a directory area for recording mahagernert and a data areii for recording file data area 

30 formed on the medium. A file allocation table (FAT) area is also formed in the medium to record a FAT for 
controlling the status of the data area which is divided in cluster units. Each entry of the FAT (hereinafter, 
referred too as "a FAT entiy") which corresponds to each of the clusters one by one manages tfie status 
information (used/unused) of each cluster arid the linkage information of a plurality of clusters which are 
used in recording a file. In such a mediun), a defective sector may occur due to flaws, contamination or 

35 deterioration of the recording material, Ayheri a cluster contains a defective sector, an Identification flag Is 
recorded in the FAT entry corresponding to the cluster, to manage such a defective sector. When a 
medium is formatted to initialize FAT entrieis, an tjnused flag meaning that a cluster is unused is recorded in 
FAT entries corresponding to clusters containing ho defective sector, and a defect flag in FAT entries 
correspondirtg to clusters containing a defective' sector. When recording a new file. FAT entries having the 

40 unused flag the number of which corresponds to the size of the new file are sequentially retrieved from the 
beginning of a FAT: In this operation, FAT entries having the defect flag are skipped so that defective 
sectors will not t>e used in recording the new file. After the data of the new file are recorded in unused 
clusters, the FAT is updated by rewriting the linkage information which describes the new status of the 
linkage of the clusters: 

45 In a medium such as a write-once optical disk in which recorded information cannot be rewritten, the 
contents stored in one regton of a FAT cannot be updated in the sarhe region. Therefore, the afore- 
described management technique of a defective sector in a conventional file management system is not 
applicable to such a medium. 

A medium such as a rewritable optical disk in which recorded information can be rewritten incurs a 
50 possibility that the occurrence of defective sectors may suddenly increase after the rewrite operation has 
been conducted tens or hundreds of thousands times. In such a medium, a FAT area is rewritten on each 
record or update operation so that the number of rewriting the FAT becomes extremely large, resuKIng in a 
greater possibility that a defective sector will occur In the FAT. However, a conventional file management 
system has no alternative means for a defective sector which may occur in a FAT area. 
55 Thus, the invention described herein makes pos§ible the objectives of: 

(1) providing a method and apparatus of rnan defective sectors in a disk-shaped information 
recording miadiurh which can manage defective sectors even when the mediurh is a non-rewritable one; 
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(2) providing a method and apparatus of managing defective sectors in a, dislc^haped information 
recording medium whicli can manage defective sectors even when the number of rewriting the contents 
of the medium is limited; 

The method and apparatus of managing defective sectors in a disk-shaped information recording 
5 medium of this invention, which overcomes the above-discussed and numerous other disadvantages and 
deficiencies of the prior art is defined in the appended claims 1-22 

According to the invention, defective sectors are managed by using alternative zones which are forrned 
in accordance with the volume capacity or partition capacity and the opcurrence rate of defectiye sectors. 
Hence, control data for the substitution of defectiye sectors {i.e., the capacity of the primary defect list) can 
10 always be shiall in size and fixed in length, thereby enabling the capacity of a buffer for storing the primafy 
deifect list to be small, and also enabling the operation of retrieving the prirnary defect list io be-rapidly 
conducted to reduce the time required for the operation. When a nori-;rer»rritab)e medium such ^ a write- 
once opfical disk is used, the use of such a compact prime defect list can reduce the capacity of a prime 
defect list area for recording new prime defect lists. When a medium in which the number of rewriting 
15 information is limited is used, the use of such a compact prime defect list can reduce the number of 
rewriting the primary defect list. According to the invention, further, the substitution of defective sectors are 
conducted on the basis of the hierarchical structure. Therefore, a medium in which many defective sectors 
may be locally generated car) be easily handled. The present invention achieves the excellent defect 
mariagement in ari information recording medium in which the number of the rewriting operations is 
20 restricted or which is not rewritable. 

This invention may be better understood and Its numerous objects and advantages . will become 
apparent to those skilled in the art by reference to the accompanying drawings as fdlk>w8: 

Figure 1 is a diagram illustrating the area an-angement of an Information recording medium used In; one 
erhbodiment of the invention. 
25 Figure 2 is a diagram illustrating a volume control area in a first embodiment of the invention, 

Figure 3 is a diagram Illustrating a volume control btock in a second embodiment of the invention. 
Figure 4 is a diagram illustrating a primary defect list. 

Rgure 5 is a block diagram of an optical disk control apparatus according to the invention. 
Figure 6 is a flow chart of the operation of reading an alternative zone control block. 
30 Figure 7 is a flow chart of the operation of reading a partition control blodc 
Figure 8 is a flow chart of the operation of registering a partition. 
Figure 9 is a flow chart of the operation of recording a file, 
Rgure 10 is a flow chart of the operation of reproducing a file. 

Figure 11 is a diagram illustrating the recording area of control data In a write-once optical disk. 

35 Figure 1 illustrates diagrammatically the arrangement of a medium such as an optical disk used ih one 
embodiment of the invention. In the medium of Rg. 1, a plurality of partitions are formed in one volume, and 
the file management is conducted in the unit of partition. When a medium such as an optical disk apparatus 
having a capacity of hundreds of MB is controlled by a general purpose OS such as the MS-DOS in which 
the maximum capacity of the logical drive is restricted, the entire volume Is divided Into several pamior^^^^^^ 

40 and each partition is regarded as one logical drive when performing the file management In the fbliowing 
description, one partition is assigned to the entire volume except the case wherein the division of the 
volume into partitions is necessary. 

According to the invention, the defect control can be performed in either of two operation modes, the 
automode, and the host mode. In the automode. an optical disk control unit automatically executes the 

45 process of substituting a defective sector with another one. according to the procedure Incorporated in the 
unit. By contrast^ in the host mode, the host computer executes the substituting process according to a 
specific procedure designated by the OS or application program. These operation modes can be set In the. 
unit of partition; In a partition in which the automode is set. one or more alternative zones are fohfued a^ a 
unit for performing the substitution of a defective sector. The number of the alternative zones depends on 

50 the capacity of the partition or tiie occurrence rate of a defective sector. The alternative zone comprises: a 
prime area in which user data are recorded; a primary spare area in which alternative sectors are recorded; 
and a primary defect list area in which a primary defect list storing the relationship between defective 
sectors and alternative sectors is recorded. If one partition comprises two or more attemative zones, the 
prime areas of the alternative zones are successively allocated so that the user areas In which user data are 

55 recorded are formed continuously in one partition. 

A specific example of the area allocation will be described with reference to Fig. 1 . In this example, a 
primary defect list having a capacity corresponding to one sector (1 KB) can register a maximum of 120 
defective sectors, and ttie rate of defective sectors is permitted to a maximum of 0.4%. The maximuhi 
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capacity of a prime area of each alternative zone is given as follows. 

■' 120/(0,4%) - 30,000 (sectors) 

- 30 MB 

When a partition a is designated to have a user area Ua of 20 MB, therefore, the partition a is composed of 
70 an alternative zone Za alone. Iri this case, the user area Ua equals a prime area Pa A partition b designated 
to have a user area of 50 MB !s composed of two altemative zones Zb and Zc which have a primeiu-ea Pb 
or Pc <>f 25 MB, respectively. As shown in Rg. 1, the prime area Pb of the alternative zone Zb and tiie 
prime area Pc of the alternative zone Zc are succeissively formed so that the prime areas Pb arid Pc 
constitute a user area Ub. 

76 The capacity of a primary defect list area varies depending on whether the medium is rewritable or not, 
but within the same medium it is identical in air alternative zones which is set to the aUtomode.: More 
specifically, in a medium which cannot be rewritten, a primary defect list area can be rewritteni the number 
of times which equals the numt>er of registered defective sectors, ttierefore. the number of sectors allocated 
in a primary defect list equals the maximum number (i.e.. 120) of defective sectors the data of which can 

20 registered in the primary defect list, resulting in that the capacity of the primary defect list area is 120 KB. 
In a medium which can be rewritten more than 120 times, a primary defect list is updated in a same area 
so that the capadty of the primary defect list area equals that of one sector (i.e., 1 KB), 

the capadty of a priniary spare area also varies; depending on whether the medium is rewritable 6r not, 
but It is common in all altemative zones which are set to the automode. For example, in spite that th6 

25 number of rewriting a medium is restricted to 100,000 times on an average, it is often that ^uch a medium 
is requested to be rewritten more than 100,000 times. In such a case, defective sectors are substituted with 
alternative sectors in a primary spare area, and some of . these alternative sectors may again beqc)me 
defective sectors as the number of rewriting increases, tiiereby necessitating further altemative sectors to 
be allocated in the primary spare area. Hence, the number of alternative sectors allocated in a prirhary 

30 spare area are increased, in proportion to the required rewriting number, to that greater than the maximum 
number of registered defective sectors. For example, if the required rewriting number is 1*000 ;000, 
altemative sectors the number of which is ten times the maximum number of registered defective sectors 
(that is. 1.200 sectors) are allocated in a primary spare area, resulting in that the capacity of the primary 
spare area is 1.2 MB. In contrast in a medium which is not rewritable or not limited in the numt>er of 

35 rewritings. altemative sectors In the same numt>er as the maximum number of registered defective sectors 
are allocated In a primary spare area, and its capacity Is 120 KB. 

A partition c shown in Rg. 1 wherein the host mode is set is assigned -with a altemative zone Zd haUiig 
only a prime area Pd the capacity of which is the same as that of a user area Uc. Since this partition has no 
primary defect list area, the capacity of a prime area Is not limited. 

40 If defective sectors are detected in a greater number than a fixed value from a prime area or a primary 
spare area wherein the automode Is set, it become impossible to conduct the process of substituting 
defective sectors with alternative sectors within the same altemative zone. This may be solved by forming a 
secondary alternative area SSa which records the data of defective sectors which overflow the altemative 
zone. The secondary alternative area SSa comprises a secondary spare area SSs for recording altemative 

45 sectors, and a secondary defect list area SSd for recording secondary defect list which store the 
relationship t>etwe6n defective sectors and alternative sectors. The capacity of each of these areas is 
determined according to the characteristics of the medium in the same manner as the primary defect list 
areas and primary spare areas. 

A volume control, area is formed at the beginning of the volume. The volume control area manages the 

50 above-mentioned partitions, alternative zones and secondary altemative area, and as well as an unused area 
wherein any partition has hot t>een allocated. 

Figure 2 shows a volume control area useful in an embodiment of the invention. The volume control 
area of Rg. 2 is composed of a partition control area and an altemative zone control area. In the partition 
control area, a partition control block holding data which are used in the file management by the host 

55 computer is recorded, whereas, in the alternative zone control area, an alternative control block holding data 
necessary for the defect management is recorded. At the beginning of the partition control block, control 
data regarding the volume such as the capacity of the volume, the number of the registered partitions, and 
data of the unused area (e.g., the beginning address and the capacity) are recorded as a block header. This 
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block header is foliowed by a partition description holding the control information of each pdrtltionvfach 
partition description contains a partition ID of the con-esponding partition, a defect management mpcle for 
distinguishing the operation mode of the defect man-agement. and control Information of the user ar^ {e,g., 
the beginning address and the capacity), etc. When a partition Is divided Into plural aftemative zones, such 
5 as in the partition b, the beginning address of the prime area Pb is registered as the t>eglnning address of 
the user area; 

At the beginning of the alternative zone control block, control data regarding the aftemative zqnes: such 
as geometrical iparameters of disk Including the number of tracks per volume and number of sec^pjrs per 
tracki the number of registered altemative zones, the capacity of the primary defect liist area and primary 

10 spare area, and control information of the unused area and secondary aiternative area (e.g., ttie t>€iglnning 
address and the capacity) are recorded as a block header. "Riis block header Is followed ty ah atternatlve 
zone description holding the control Information of each altemative zone. Each altemative zone des<^1ptii^^^ 
contain^ the beginning addresses of the primary detect lists and primary spare areas for coi^tutihg the 
corresponding alternative zones, the control information of the prime areas (e.g., the beginning address and 

15 the capacity), and a defect management mode for distinguishing the operation mode of/ thb defect 
management. Since a primary defect list area and primary spare area are not assigned in the alternative 
zone set in the host mode, the beginning addresses of the primary defect list area and primary spare area 
in the aftemative zone description are rK>t actually given. 

Figure 3 shows another volume control area useful in an embodiment of the invention, the volume 

20 control area of Fig. 3 records a volume control block all control data risgardihg the volume. At the beginning 
of the volume control block, control data regarding ttie entire disk such as the geometrical parameters of 
the disk including tiie number of tracks per volume and the number of sectors per track, the nuitiber of 
registered partitions,, the capacities of the primary defect list area and primary spare area, and control 
information of tiie unused area and secondary alternative area (e.g., the beginning address an<i^ 

25 capacity) ar^^recorded as ia block header. This block header is followed by a partition d^scrip^pn ^i?5!cllng 
the control information of each partition. In each partition description; the partition ID of the correspphding 
partition, tiie defect management mode for distinguishing the operation mode of tiie defect rnariiageW^i^ 
the number of registered alternative zones, the confol information of tiie user area (e.g., ime tw^irihing 
address and the capacity), and other control infomiation of tiie entire partition are recorded as a partition 

30 header. This partition header is followed by the record of tiie alternative zone description holding the control 
information of each alternative zone constituting the partition. This altemative zone description contaihs ttie 
beginning addresses of the primary defept list areas and primary spare areas for constituting the 
corresponding alternative zones, and ttie control infomiation of the prime areas (e.g., the beginning address 
and the capacity). * 

35 Figure 4 illustrates a primary defect list. At the beginning of the primary defect list, ttie numt)er of 
defective enfries and an altemative pointer indicating the address of tiie alternative sector to be used next 
are recorded as a list header. This list header is followed by defect entries each of which contains tiie 
address of ttie corresponding defective sector and ttie address of ttie altemative sector for substituting is. 
The secondary defect list has tiie same data structure as ttie primary defect list described above. 

40 Rgure 5 is a bl6ck diagram of an optical disk controller 1 used in an embodiment of ttie invention. The 
controller 1 comprises a main control unit 2 having a microprocessor for controlling the optical disk 
controller 1 according to ttie control sequence stored therein, a host interface circuit 4. a ttansfer data buffer 

5. a control data buffer 6, an error detection and correction circuit 7, and a recording and reproducing 
control circuit 8. These components are Interconnected by internal buses 3. The main control unit 2 

45 exchanges drive commands and drive sense data wltti an optical disk drive 10 by way of a drive Interface 9. 
The transfer data buffer 5 stores recorded/reproduced data to be transferred to and from a host computer 
12. The control data buffer 6 contains the altemative zone control tilock. volume control block, primary 
defect list and secondauy defect list which are used as the disk control Information by ttie main control unit 
2. The host Interface drcyit 4 Is connected to the host computer 12 via a host interface 11 such as SCSI, 

50 and exchanges ttie control information such as device command and sense data wjtii the main control unit 
2, and also transfers recorded/reproduced data to the transfer data buffer 5 through ttie internal bus 3. 

When recording data, ttie error detection and connection circuit 7 reads out data to be recorded from ttie 
transfer data buffer 5 or control data buffer 6 through the Internal bus 3. and adds an error detection and 
correction code to the data. The recording and reproducing control circuit 8 reads out the data to which an 

55 en-or detection and correction code has been attached, from the transfer data buffer 5 or control data buffer 

6, and transfers them tfirough the drive interface 9 to the optical disk drive 10 in whiph an optical disk 13 
has been mounted. When reproducing data, ttie recording aind reproducing control circuit 8 demodulates 
reproduced data which have been transfeaed from the optical dlsk drive 10 through ttie drive: Inters 9. 
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and then writes demodulated data into the transfer data buffer 5 or control datai buffer 6. The error detection 
and correction circuit 7 reads demodulated data from these buffers, and detects and conrects en-drs in the 
data by using the error detection and correction code. 

The operation of the optical disic controller 1 will be descrit>ed by way of illustrating two examples. In a 

5 first example, as shown in Rg. 2, the partition control block to be used in the file management and the 
alternative zone control block to be used in the defect management are recorded in the volume control 
area. By contrast, in a second example, the volume control block holding all control data necessary for the 
volume control is recorded in the volume control area, as shown in Ftg. a. For the sake of simplicity of 
explanation, it is supposed that the volume control block, partition control bibck. the attemattve zone control 

10 block, primary defect list and secondary defect list have a capacity corresponding to one sector. In the 
following, the operation ifor a rewritable optical disk will be described first, followed by a description for a 
write-once optical disk. 

The first example is described below with respect to ihe operations of reading control data, reigistering 
partitions, and recording and reproducing a file accompanied by the substitution process of defective 
IS sectors. To l>egin with, the action of the optical disk controller 1 for reading out the altemative zone control 
block and secondary defect list into the control data buffer 6 at the time of loading the disk is explained with 
reference to the flow chart of Fig. 6. 

(A) When the optical disk drive 10 detects that a new disk is loaded in the apparatus, it notices the 
loading of the disk to the main control unit 2 through the drive interface 9. The main control unit 2. 

20 receiving this information, sends out a drive command to the optical disk drive 10 through the drive 
Interface 9 to seek the altemative zone control area. When the optical disk drive 10 notices the end of 
the seek operation to the main control unit 2 through the drive interface 9. the main control unit 2 
specifies the address of the altemative zone control area as the target sector address to the recording 
and reproducing control circuit 8, and starts the data reproducing operation. The recording and 

25 reproducing control circuit 8 detects the target sector, and attempts to reproduce the data from the target 
sector. 

(B) When the altemative zone control area has not yet been recorded, the main control unit 2 detects the 
nonrecord flag sent out from the recording and reproducing control circuit 8, and conseque^ntly produces 
in the control data buffer 6 an altemative zone control block having only a block header in which the 

30 number of registered alternative zones is zero, and a secondary defect list havinig only a list header in 
which the number of registered defect entries is zero are generated. 

(C) On the other hand, when the alternative zone control area has been already recorded, the recording 
and reproducing control circuit 8 demodulates the data read out from the optical disk drive 10, and 
transfers them to the control data buffer 6. When the transfer of the reproduced data is completed, the 

35 main control unit 2 starts the error detection and correction circuit 7 to correct errors in the reproduced 
data, and the altemative zone control block which has been read out is stored in the control data buffer 

(D) When the alternative zone control block is read out, the main control unit 2 reads out the control data 
in the secondary alternative area recorded in the alternative zone control block. The main control unit 2, 

40 in the same procedure as in (A), seeks the secondary defect list area, and attempts to reproduce the 
secondary defect list. 

(E) If the secondary defect list area has not yet been recorded, a nonrecord flag sent out from the 
recording and reproducing control circuit 8 is detected, and consequently the main control unit 2 
generates in the control data buffer 6 a secondary defect list having only a list header in which the 

45 number of defect entries registered in the secondary defect list is zero. 

(F) On the other hand, when the secondary defect list area has been already recorded, the recording and 
reproducing control circuit 8 demodulates the data read out from the optical disk driv0 10, and transfers 
them to the control data buffer 6. When the transfer of the reproduced data is over, the main control unit 
2 starts the error detection and correction circuit 7 to correct errors In the reproduced data, and the 

50 secondary defect list is stored in the control data buffer 6. 

As a result of the above-described operation, the alternative zone control block and secondary defect 
list which have been read out from the optical disk are stored in the control data buffer 6. If the 
altemative zone control area or the secondary defect list area is in the unrecorded state, the alternative 
zone control block or secondary defect list meaning the unused state is generated in the control data 

55 buffer 6. 

Then, the oiDieratibn of the host computer for reading out the partition control block which is executed 
prior to the operation of recording partitions or recording and reproducing a file will t)e described with 
reference to the flow chart of Fig. 7. 
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(G) The host computer 12 sends oiit a device command (READ Command) specifying the pawjition 
control area as the data reproducing area. The main control unit 2 reads out and interprets the devjce 
command taken into the host interface circuit 4, and then seeks the partition control area in the same 
procedure as in (A), and attempts to reproduce the partition control block. 

(H) When the partition control area has t)een already recorded, the recording and reproducing ooritrol 
circuit 8 demodulates the data read out from the optical disk drive 10, and transfers them to the transfer 
data buffer 5. The main control unit 2 starts the enror detection arid conrection circuH 7 tb porrept errors 
in the reproduced data! Then, the main control unit 2 starts the host Interface circuit 4 tt]i;trair^er the 
reproduced data from the transfer data buffer 5 to the host computer 12. The reproduced data is ^ore6 
in the host computer 12 as the partition cpntror block, 

(I) On the other hand. If the partition control area has not yet been recorded, the main c(^^^^ 
detects a nonrecord flag serit out from the recording and reproducing control circuit 8. and generates 
sense data meariing that ttie target septor is in the unrecorded state, and informs it to the ho^ computeir 
12 tfirough the host interface circuit .4. the host computer 12, in turn, detects the unriacprded state of the 
partition control area, and generates a volume control block having only a block header* Iri this block 
header, the number of registered partitions is given as zero, and the control daita of . the unused^ea./ 
meaning that the entire volume is in the unused state is registered. 

In this processing sequence, the host computer preserves the partition control block tiiereln. 
Next, the operation of the host computer 12 for registering a new partition is described beloyv with 
reference to the flow chart of Fig. 8. 

(J) The host computer 12 generates the beginning address of the unused area read out from tti^ block 
header of the partition control block held in the computer, the capacity of the partition to be registered. . 
and the device command (ASSIGN PARTITION Command) which contains tiie oper^atipn nnbde of the 
defect management of tiie defective sector, and sends out the device command to the host interface 
. circuit 4. Tlie rnain control unit 2 reads but and interprets the device command from the host interface 
circuit 4. and interprets K to assign certain alternative zones from the beginning of the unused area, 
depending on the operation mode of the defect management specified by the device coipm^d and the 
capacity of the partition. The main conti-ol unit 2 tfien generates the alternative zone description holding 
the control data of the newly assigned alternative zone, and updates the alternative zorie ppn^r bloc^ 
held in the control data buffer 6. 

(K) Thereafter, the main control unit 2 sends out a drive command to the optical disk drive 10, arid 
executes the seek operation again in the alternative zone control area. When ttie seek operation is over, 
the main control unit 2 starts the error detection and con-ection circuit 7 to attach an error detection and 
connection code to the altemative zone control block In the control data buffer 6 which Is tiie data to b^ 
recorded. Further, the main control iinit 2 designates tiie address in the artemativ^ zone coiitroi ar^:as 
the target sector address to the recording and reproducing control circuit 8, and starts the data recording 
operation, thereby recording the recorded data in the altemative zone control area. 

(L) The main control uriit 2 generates. the sense data holding the beginning address of tiie user iarea in: 
tiie newly formed partition and thd control data of tine unuised area after the registration of the partition, 
and transfers it to the host coriiputer 12 by way of the host interface circuit 4. The host computer 12 
rewrites the block header of tiie partition control block relatlrig to the number of registered partitions and 
the control data of the unused area, according to the transferred sense data, and additionally registers 
the partition description in which the control data of a new partition is held, thereby updating the partition 
control block. 

<M) In order to record the updated partition control block, the host wmputer 12 sends out a device 
command (WRITE Command) specifying the partition control area as the daita recording area. The main 
conti-ol unit 2 reads out the device command from the host interface circuit 4, and interprets it to serid 
out the drive command to the optical disk drive 10. thereby executing the seek operation against the 
partition control area. When the seek action is over, the main control unit 2 starts the host interface 
circuit 4 to transfer tiie partition control block from the host computer 12 tb the ti-ansfer data buffer 5. 
Then, tiie main control unit 2 starts the error detection and correction circuit 7 to add an error detection 
and correction code to the recorded data in the transfer data buffer 5. Further, the main control unit 2 
specifies an address of the partition control area as the target sector address to the recording and 
reproducing control circuit 8. and executes the data recording operation, ttiereby recording the partition 
control block in the partition control area. 

By this processing sequence for registering partitions, a new alternative zone is assigned in the 
unused area in the disk, and the updated partition control block and altemative zone control block area 
are recorded. 
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Referring how to the flow chart of Rg. 9, the operation of recording data in a file accompanied by the 
detection of a defective sector and the substitution thereof in a partition wherein the operation mode of 
the defect management is set to the automode. 

(N) The host computer 12 sends out the device command (WRITE Command) in which the file recording 

s area is specified. The. main control unit 2 reads out the device command from the host interface circuit 4, 
identifieis the altemative zone containing the recording area of the file by referring to the attemative zone 
control block held in the control data buffer 6, and reads out the alternative zone description holding the 
control data of the alternative zone. Next, in the same procedure as in (A), the main control unit 2 
executes the seek action against the primary defect list area in this alternative zone, and attempts to 

10 reproduce the primary defect list. 

(O) When the primary defect list area has been already recorded, the recording and reproducing control 
circuit 8 demodulates the data read out from the optical disk drive 10. and transfers them to the control 
data buffer 6. The main control unit 2 starts the error detection and correction circuit 7 to correct errors 
in the reproduced data. Thereafter, the main control unit 2 searches the primary defect list fetched to the 

15 control data buffer 6 for defective sectors contained in the file recording area. If the numt>er of the defect 
entries recorded in the primary defect list reaches the maximum numt>er of defect entries that can be 
registered in the list, the main control unit 2 searches also the second defect list stored in the control 
data buffer 6 for defective sectors contained in the file recording area If defective sectors are found, the 
main control unit 2 reads out the defect entries which control such defective sectors, and holds them 

20 inside it. 

(P) When the primary defect list area has riot yet t>een recorded, the main control unit 2 detects a 
nonrecord flag sent out from the recording and reproducing control circuit 8. and then it is judged that 
the primary defect list is in the unrecorded stiatev The primary defect list haying only the list header is 
generated in this control data buffer 6. In this fist header, the numt>er of registered defect iehtries is given 

25 as z0ro. arid the address of tiie first sector in the primary spare area is given as an alternative pointer. 

(Q) The main control unit 2 sends out a drive command to the optical disk drive 10, arid seeks the target 
sector which is the sector assigned as a file recording area. When the assigned sector Is judged in the 
procedure of. (6) to be a defective sector, the main control unit 2 sends out a drive command sjDecifying 
an altemative sector replacing the defective sector as the target sector, and executes the seek operation 

30 against the primary spare area or secondary spare area. When the seek operation Is over, the main 
control unit 2 starts tiie host interface circuK 4 to transfer the data to be recorded from the host computer 
12 to the transfer data buffer 5. The main control unit 2 starts the error detection and control circuit 7 to 
add an error detection and correction code to the recorded data. Moreover, the main control unit 2 
specifies the target sector address to the recording and reproducing control circuit 8, and starts the data 

35 recording action, thereby recording data in the target sector. These data recording operations are 
executed on all sectors assigned as a file recording area. 

(R) The main control unit 2 sends out again a drive command to the optical disk drive 1 0. and executes 
the oF>eration of seeking the target sector which is the sector assigned as a file recording area. At this 
time, when the assigned sector is judged in the procedure of (O) to be a defective sector, the main 

40 control unit 2 sends put a drive command specifying an altemative sector replacing the defective sector 
as the target sector, and the seek operation is executed in the primary spare area or secondary spare 
area. When the seek operation is over, the main control unit 2 specifies the target sector address to the 
recording and reproducing control circuit 8, and starts the data reproducing operation, The recording and 
reproducing control circuit 8 demodulates the reproduced data transferred from the optical disk drive 10, 

45 and sends them out to the transfer data buffer 5. Then, the main control unit 2 starts the error detection 
and correction circuit 7, and attempts to detect errors contained in the reproduced data. If the degree of 
an error detected by the error detection and correction circuit 7 is smaller than the specified reference 
value On other words, H the error can be corrected by the error detection and correction circuit 7), the 
main contriafl unit 2 judges that the verify operation against the target sector has fc>een normally 

50 terminated Q.e., without detecting any enror). On the other hand, when an error exceeding the reference 
value Is detected in the target sector, the main control unit 2 judges that the target sector is a defective 
sector, and holds the address of the defective sector. 

(S) When a defective sector is detected, the main control unit 2 refers to the list header of the primary 
defect list stored in the control data buffer 6. and sequentially assigns to the detected defective sectors 
55 unused alternative sectors sequentially from one end of the primary spare area. Then, the main control 
unit 2 regiisteris hew defect entries into the primary defect list In the control data buffer 6. and updates 
the list header. If no unused entry exists In the primary detect list or no unused sector in the primary 
spare area, the substitution operation is disabled. In such a case, unused alternative sectors are 

8 
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sequentially assigned to those defective sectors from one end of the secondary spare area to such 
defective sector. The main control unit 2 then registers new defect entries in the secondary defect list 
stored in the control data buffer 6 and updates the list header. 

(T) The main control unit 2 sends out a drive comnnand to the optical disk drive 10 to seek the assigned 
alternative sector. When the seek operation Is over, tiie main control unit 2 starts the enror detection and 
correction circuit 7 to add an error detection and correction code to the recorded data which have been, 
stored in the transfer data buffer 5 In ttie procedure of (Q), and tiiereafter specifies an altennative sector 
address as a target sector address to tiie recording and reproducing control circuit 8, and exepiites the 
data recording operation. When the data recording operation is over, the main control unit 2 executes ^le 
verify operation against the alternative sector in the same way as the prpcedure of (R). 
(U) When the verify operation on tiie target isector is normally temiinated in the procedure (R), or when 
the substitution operation on the defective sector In which a verify error has been detected Is finished In = 
the procedure of (S) and (T). the main control unit 2 executes the above-mentioned process on all 
sectors assigned as the file recording area. 

(V) When the verify operation on all sectors and the substitution operatiori on the detected defective 
sectors are over, the main control unit 2 checks if the primary defect list and secondary defect list have 
t>een updated or not in the control data buffer 6. When the primary defect list has been updated, the • 
main control unit 2 sends out a drive command to the optical disk drive 10 to seek ttie primary defect li?t 
area. When the seek operation is over, the inain control unit 2 starts the error detection and conrection 
circuit 7, and adds the error detection and conrection code to the primary defect list in ttie control data 
buffer 6. Specifying the address In the primary defect list area as the target sector address to the 
recording and reproducing control circuit 3 to start the data recording operation, the data aire recorded in 
the primary defect list area. When the secondary defect list is updated, the secondary defect list ifi . the 
secondary defect list area is updated and recorded in the same procedure as mentioned above. 

In tfie aforofmentioned processing sequence, tiie recording operation of tile is executed In the 
partition In which the operation mode of tfie defect , management is set to the automode. The 
dependeric^ of ttie allbcatioh prbceduiB of alternative sectors in procedure (S) on the area of tJetiecting 
defective sectors will be supplementarily descritied. First, a defective sector ^Jetected frorn fl^^^^ 
area and that detected from tfie primal^ spare area have a diffe^^ criterion for judging vvhethW: the 
defective sector can be replaced within the aHeitiative zone or not In btiier words, if a defective sector 
has been detected from ti^e prime afea. In order to replace tills defective sector within tiie alternative 
zone, rt IS riecessary tfiat an unused alternative sector be present in tfie primary spare area, and tfiat an 
unused entry be present in the primary defect list: On the other hand, if a defective sector has been 
detected from ttie primary spare area, ttiis defective sector can be replaced witiiin ttie atemative zone as 
far as an unused alternative sector is present In the primary spare area, because ttiis alternative sector 
already has a defect entry in the primary defect list. According to tiiis criterion, when a detected 
defective sector is judged to be unable to be replaced within ttie alternative zone, an altemative sector in 
ttie secondary spare area which sector is in tfie unused state is used. The second point is ttie 
processing sequence relating to the updation and record of ttie control data of a defective sector. When 
an alternative sector within a secondary spare area is assigned to a defective sector detected in the 
primary spare area, the main control unit 2 registers a new defect entry in the secondary defect list, and 
deletes the unnecessary defect entry from the primary defect list. On ttie other hand, when a defective 
sector is detected in the prime are^, only the operation of registeririg a new defect entry in ttie 
secondary defect list Is executed. 

The recording operation of file in the partition in which the operation mode of the defect manage- 
ment is set to the host mode is executed a^ follows. The main control unit 2 reads out a device 
command (WRITE Command) sent from the host computer. 12 from ttie host interface circuit 4, and 
sends oiit a drive command to ttie optical disk drive 10 to seek ttie target sector in which the data is to 
be recorded. When tfie end of ttie seek operation is noticed from ttie optical disk drive 10. the main 
control unit 2 startis the host interface circuit 4, and transfers the data to be recorded from ttie host 
computer 12 into the transfer data buffer 5, Then, ttie main control unit 2 starts ttie error detection and 
correction circuit 7 to add an error detection and conrection code to ttie recorded data, and further starts 
the recording and reproducing control circuit 8, thereby executing the data recording operation against 
the target sector assigned in the file recording area. When such a data recording operation has been 
conducted oh all sectors assigned as a file recording area, the main control unit 2 executes the verify 
operation to all sectors in which data have been recorded, that is. the main conttol unit 2 starts ttie 
recording and reproducing control circuit 8 to demodulate the reproduced data trahsfenred fi-oni ttie 
optical disk drive 10, arid sends ttiem to the tfahsfer: data buffer 5. Then, ttie main corrtrdl unit 2 starts 
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the error detection and correction circuit 7, thereby attempting to detect errors contained in the 
reproduced data. When the error detection and correction circuit 7 detects from the target sector an error 
the degree of which exceeds the reference value, the main control unii 2 generates sense data meaning 
that this target sector is a defective sector, and notices it to the host computer 12 through the host 

5 Interface circuit 4, thereby finishing the execution of the device command. At this time, the host 
computer 12 executes the process of substituting defective sectors according to the procedure specified 
by the OS or application program. 

In the partition where the autompde is set as the operation mode of the defect ntanagement, the fife 
reproduction operation accompanied by the operation of reproducirig data from the alternative sector is . 

10 explained below by referring to the flow chart of Fig. 10. 

(W) The host computer 12 sends out a device command (READ Command) specifying the file 
reproducing area. The main control unit 2 reads out the device command from the host interfacia circuit 
4, and identifies the alternative zone containing the file reproducing area by referring to the alternative 
zone control block stored in' the control data buffer 6, and reads out the altemative . zone description 

fs holding its control data; Next, in the same procedure as In (A), the main control unit 2 executes the seek 
operation against the primary defect list area of the altemative zone, and attempts to reproduce the 
primary defect list. When a nonrecord flag meaning that the target sector is unrecorded is sent out from 
the recording and reproducing control circuit 8, the main control unit 2 detects that the primary defect list 
is in the unrecorded state, and judges that the defective sector is^not present in the alternative zone 

20 containing the file reproducing area. 

PQ When the primary defect list area has t>een already recorded, the recording and reproducing control 
circuit 8 demodulates the data read out from the optical disk drive 10. and transfers them to the control 
data buffer 6. The main control unit 2. starts the error detection and correction circuit 7. and corrects the 
errors in the reproduced data. The main control unit 2 searches the primary defect list read out into the 

25 control data buffer 6 for defective sectors contained in the file recording area. If the number of the 
registered defective entries reaches the maximum numt}er of defect entries that can be registered in the 
primary defect list, the main control unit 2 searches the secondary defect list stored in the control data 
buffer 6 for defective sectors contained in the file recording area also. When a defective sector is 
detected, the main control unit 2 reads out the defect entry controlling the defective sectors and store rt 

30 therein. 

(Y) .The main control unit 2 sends out a drive command to the optical disk drive 10, and executes the 
seek deration against the target sector which is a sector assigned as a file reproducing area. When the 
assigned sector is judged to be a defective sector in the procedure of (X), the main control unit 2 sends 
a drive command for designating the altemative sector instead of the defective sector as the target 
35 sector, and seeks the primary spare area or secondary spare area. When the seek operation is over, the 
main control unit 2 specifies the target sector address to the recording and reproducing control circuit 8. 
and starts the data reproducing operation. Next, the recording and reproducing control circuit 8 
demodulates the data transfen-ed from the optical disk drive 10, and sends them to the transfer data 
buffer 5. The main control unit 2 starts the error detection and correction circuit 7 to correct errors in the 
40 reproduced data. Thereafter, the main control unit 2 starts the host interface circuit 4, and ti-ansfers the 
reproduced data from the transfer data buffer 5. The data reproducing operation is executed on all 
sectors assigned as a file reproducing area. 
According to this procedure, the file reading -out operation is executed from the partition where the 
automode is set as the operation mode of the defect management. On the other hand, in the partition where 
45 the host mode is set as the operation mode of the defect management there is no possibility of accessing 
the alternative area. Therefore, the sectors assigned as a file reproducing area are subjected to only the 
same data reproduction operation as in procedure (Y). 

The operation of searching the primary defect list during the file recording operation and reproducing 
operation in the partition where the defect management is set to the automode is supplementarily described 
60 t>elow. In the operating procedure described with reference to Figs. 9 and 10. the operation of searching the 
primary defect list is always conducted prior to the data recording operation or reproducing operation. 
However, once the file recording operation or file reproducing operation is executed, the primary defect list 
is stored In the control data buffer 6. When the file recording operation or file reproducing operation is 
executed again in the same alternative zone, therefore, the operation of searching the primary defect list Is 
65 not required. In other words, the main control unit 2 interprets the device command, and judges whether the 
primary defect list of the altemative zone containing the recording area or reproducing area of the file is 
stored tn the control data buffer 6 or not. When the primary defect list is found In the control data buffer 6, 
steps (N) and (P) in Rg. 9 Or step (W) in Rg. 10 may be skipped. Second, in the operating procedure 
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described by referring to Figs. 9 and 10, the file recording area and reproducing area are supposed to be 
present in a single alternative zone. Actually, however, if the partition is divided into plural alternative zones 
as shown in the partition b in Fig. 1. the file recording area or reproducing area may spread over plural 
alternative zones. In such a case, all the related prinriary defect lists must be searched and read out. Third, 
5 in an apparatus for recording a file of a large capacity such as that for image data. It is often that data are 
divided so as to be stored in several files in view of the characteristics of a host computer. In such a case, it 
is predicted that the file recording areas and reprpductng areas be continuous within a partition. Therefore, 
in both an altemative zone containing the file recording area and reproducing area and another alternative 
zone positioned ahead of that alternative zone, the process for reading out the primary defect list is 
10 executed continuously, resulting in that the number of executions of the «eek operation between the primary 
defect list area and the prime area can be reduced^ and the access time may be shortened. In such a case. 
It is preferable to dispose successively all. primary defect list areas contained in a same partition. 

The second example will be described. In the second example, the volume control block for holding all 
control information necessary for volume control is recorded in the volume, control area as shown in Fig. 3. 
75 The second example, as compared with the first example, differs In the operation of reading the volume 
control block and also in the operation of registering a new partition. The operation of reading the volume 
control block when loading the disk can be explained by replacing the aiternatlve zone control block with 
the volume control block, and by replacing the alternative zone control area with the volume control area in 
the process shown in Fig. 6. In sum, the main control unrt 2 searches the volume control area to read out 
20 the volume control block; and stores them in the control data buffer 6. According to the control data of the 
secondary altemative area which are recorded in the volume control block, the main control unit 2 fetches 
the secondary defect list and stores it in the control data buffer 6. On the other hand, vvheh the volume 
control area or secondary defect list area is in the unrecorded state, the main control unit 2 generates in the 
control data buffer 6 a volume control block having only a volume header or a secondary defect list having 
25 only a list header. Next, in the state that the volume control block is stored in the control data buffer, the 
host computer 12 sends out a device command (MODE SENSE Command) for obtaining the control data of 
the partition formed on the disk. The main control unit 2 Interprets the device command taken in the host 
interface circuit 4. and, as shown in Fig. 2. generates a partition control block from tiie volunne control block, 
stored in ttie control data buffer 6. and sends It out to the host computer 12 as the mode sense data. As a 
30 result, the volume control block and secondary defect list are accepted Into the control data buffer 6. and 
the host computer 12 stores the partition control block. 

The operation of registering a partition . is executed as follows. The host computer 12 generates and 
sends out a device command (ASSIGN PART|T|6n Command) carrying tiie beginning address of the 
unused area read out from the header of the - partition control block stored inside, the capacity of the 
35 partition to be registered, and tiie operation rhode of the defect management. The main control unit 2 reads 
out and interprets the device command taken into the host Interface circuit 4, and assigns certain alternative 
zones from the beginning of the unused area, depending on the operation mode of the defect management 
specified by the device command and the capacity ipf the . partition. The main confrol unit 2 then generates 
a partition description holding the control data of the partition newly assigned, and updates the volume 
40 control block in the control data buffer 6. The main control unit 2 starts the error detection and correction 
circuit 7 and the recording and reproducing control circuit 8. and records the updated volume control block 
in the volume control area, and finishes the execution of the device command. Finally, the host computer 12 
sends out a device command (MODE SENSE Command) in order to confirm the registered partition, and 
the main control unit 2 generates again the partition control block, as shown in Fig. 2. from the volume 
45 control block stored in the control data buffer 6, and sends It out to tiie host computer 12 as tiie mode 
sense data. Ttie host computer 12 updates tfie partition control block stored therein on the basis of the 
contents of the received mode sense data, and terminates the operation of registering a partition. 

The above-mentioned description relates to a rewritable optica! disk, and the control data of the volume 
control block, partition control block, altemative zone control block, primary defect list and secondary defect 
50 list are all supposed to be updated and recorded in the same area. However, in an information recording 
medium that is not rewritable such as a write-once optical disk, data cannot be updated or recorded within 
the same area. Hereinafter, the structure of the control data in a write-once optical disk and the recording 
and reproducing procedure tiierefor will l>e described by taking the volume control block as an example. 
Figure 11 illustrates a volume control area formed In a write-once optical disk. As shown in Rg. 11, many 
55 areas for recording volume control blocks are assigned in the volume control area. In the operation of 
recording a new partition, the volume control block Is updated and recorded by using unused sectors 
consecutively from one end of the volume control area. Therefore, many volume control blocks over 
generations are recorded in the volume control area, and the latest one among them is that recorded 
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immediately belpre the unused area. In the operation of reading the volume control block when an optical 
disk is loaded, the data reproduction operation is executed consecutively from the sector positioned at one 
end of the volume control area, and the one which is reproduced last and positioned immediately before the 
unused sectors is regarded as the latest volume control block, and is stored In the control data buffer 6. 
The same data structure and recording and reproducing procedure are applied to the partition control bk)Ck, 
afternative zone control block, primary defect list, secondary defect list and other control data. 

Claims 

1. A method of managing defective sectors in a disk-shaped infoi-mation recording medium in which the 
recording and reproducing of information are conducted In units of a sector, comprising the steps of 

allocating at least one alternative zone in said Infomaation recording medium, said alternative zone 
comprising: a prime area for recording user data, the number of non-defective sectors of sajd prince 
area is variable and corresponds to the occunrence rate of defective sectors and to the volume capacity 
or partition capacity; a primary spare area for recording alternative sectors which substitute defective 
sectors; and a primary defect list area for recording a primary defect list of a fixed length, said primary 
defect list holding the relations between defective sectors and alternative sectors, 
managing defective sectors by substituting tiie defective sectors detected in said prime area with 
alternative sectors in said primary spare area, and by registering the defective sectors and the 
corresppnding alternative sectors in said primary defect list. 

allocating a secondary alternative area In said information recording medium, said secondary alternative 
are^ comprising: a secondary spare area for recording alternative isectors for substituting defective 
sectors which cannot be substituted in said alternative zone; and a secondary defect list area for 
recording a secondary defect list which holds the relations between defective sectors in said prime area 
and alternative sectors in said secondary spare area. 

managing hierarchically defective sectors by substituting defective sectors which cannot be substituted 
in said alternative zone, witii altematiye sectors in said secondary alternative area, and by registering 
the defective sectors and tHe.conresponding alternative sectors in said secondary defect list, and 
managing all areas formed In tfie recording medium by allocating a volume control area in said 
information recording medium, and by recording volume control data in said volume control area, said 
volume control data including control data of said at least one alternative zone, the partitions, of the 
alternative zone said secondary alternative area and an unused area. 

2. A mett^od according to claim 1, wherein said volume conti^ol area is divided into a partition control area 
and an alternative zone conti-ol area, a partition control block holding control data necessary for the 
allocation of partitions and the recording and reproducing of a file is formed to be recorded in said 
partition control area, and an alternative zone control block, having control data necessary for the 
recording and reproducing of data including the allocation of partitions and tiie substitution of defective 
sectors is formed to be recorded in said alternative zone control area, 

3. A method according to claim 2. wherein a defect control mode for identifying an operation mode of the 
management of defective sectors is recorded as one part of partition control data and alternative zone 
control data, thereby enabling the operation mode of ttie management of substituting defective sectors 
to be set in units of a partition. 

4. A metiiod according to claim 1 . wherein a volume control block for storing control data necessary for 
tfie pperation of recording and reproducing data is generated to be recorded in said volume control 
area, said operation including the allocation of partitions, the recording and reproducing of a file, and 
the substitution of a defective sector. 

5. A method according to claim 4. wherein a defect control mode for identifying an operation mode of the 
management of defective sectors is recorded as one part of volume control data, thereby enatjiing the 
operation mode of tiie management of substituting defective sectors to be set in units of a partition. 

6- A method according to claim 1. wherein the management of substituting defective sectors is conducted 
while at least one partition is divided into a plurality of alternative zones, and a plurality of prime areas 
are arranged successively in said partition. ' 
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7. A method according to claim 1, wherein the management of substituting defective sectors is conducted 
while at least one partition is divided into a plurality of alternative zones, and a plurality of primary 
defect list areas are arranged successively in said partition. 

5 8. A method according to claim 1, wherein the management of substituting defective sectors is conducted 
while at least one partition is divided into a plurality of alternative zones, and an operation of fetching a 
primary defect list of an alternative zone in a partition which zone contains a recording and reproducing 
area of data is followed by an operation of fetching a primary defect list of another alternative zone 
which is in said partition and follows said alternative zone. 

9. A method according to claim 1, wherein address Information of an alternative sector to be used next in 
said primary spare area or secondary spare area is recorded in a header of said primary defect list or 
secondary defect list. . 

IS 10. A method according to claim 1, wherein said information recording medium is rewritable for a limited 
number of times, alternative sectors the number of which is greater than the maximum number of 
defective, sectors registerable in said primary defect list or secondary defect list are allocated in said 
primary spare area or secondary spare area, and, when one of said alternative sectors is defective, the 
record operation is executed using another one of said alternative sectors which has not been used. 

20 

11. A method according to claim 1, wherein said information recording medium cannot be rewritten, 
alternative sectors, the number of which equals the number of defective sectors registerable in said 
primary defect list or secondary defect list, are allocated in said primary defect list area or secondary 
defect list area, ttie updation of said primary defect list or secondary defect list is executed employing 
25 successively unused sectors in said primary defect list area or secondary defect list area, the sequence 
of employing unused sectors beginning at one end of said priniary disfect list area or secondary defect 
list area, and using a primary defect list or secondary defect list fetched from a sector which is 
positioned immediately before said ennployed unused sector. ^ 

30 12. An apparatus for recording and reproducing information using a disk-shaped information recording 
medium in which the recording and reproducing of information are conducted in units of a sector, 
comprising 

a means for allocating at least one altemative zone in said inforrration recording medium, said 
alternative zone comprising: a prime area for recording user data, the number of non-defective sectors 
35 of said prime area Is variable and corresponds to the occurrence rate of defective sectors and to the 
volume capacity or partition capacity; a primary spare area for recording alternative sectors which 
substitute defective sectors; and a primary defect list area for recording a primary defect list of a fixed 
length, said primary defect list holding the relation t)etween defective sebtors and altemative sectors, 
a means for managing defective sectors by substituting the defective sectors detected in said 
40 prime area with altemative sectors in said primary spare area, and by registering the defective sectors 
and the corresporiding altemative sectors in said primary defect list, 

a means for allocating a secondary alternative area in said information recording medium, said 
secondary alternative area comprising: a secondary spare area for recording altemative sectors for 
substituting defective sectors which cannot be substituted in said alternative zone; and a secondary 
45 defect list area for recording a secondary defect list which holds the relations; between defective sectors 
in said prime area and altemative sectors in said, secondary spaire area, 

a means for managing hierarchically defective sectors by substituting defective sectors which 
cannot be substituted in said alternative zone, with altemative sedtors In said secondary altemative 
area, and by registering the defective sectors and the corresponding altemative sectors in said 
50 secondary defect list, and 

a means for managing all areas formed in the volume by allocating a volume control area in said 
information recording medium, and by recording volume control data in said volume control area, said 
volume control data including control data of said at least one altemative zone, partitions of the 
altemative zone, said secondary altemative area and an unused area. 

65 

13. An apparatus according to claim 12, wherein said volume control area is divided into a partition control 
area and an altemative zone control area, a partition control block holding coritrol data necessary for 
the allocation of partitions and the recording and reproducing of. a . file . is. formed, to be recorded in .said 
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paKitioh cofitrdi area, and an alternative zone control block having control data neoessary for the 
recording and reproducing of data including the allocation of partitions and the substitution of defective 
sectors is formed to be recorded in said alternative zone control area. 

6 14. An apparatus accortling to claim 13, wherein a defect control mode for identifying the operation mode 
of the nr)anag6ment of defective sectors is recorded as one p>art of partition control data and alternative 
zone control data, thereby enabling the operation mbde of the managnient of substituting defe^e 
sectors to tie set in units of a partition. 

10 15. An apparatus according to claim 12. wherein a volume control block for storing control data necessary 
for the operation of recording and reproducing data is generated to be recorded in said volume control 
area, said opdratibn including the allocation of partitions, the recording and reproducing of a file« and 
the sutDistitution of a defective sector. 

IS 16. An apparatus according to claim 15. wherein a defect control mode for identifying an operation mode of 
the manajgement of defective sectors is recorded as one part of volume control data, thereby e>nablihg 
the operation mode of the management of substituting defective sectors to be set in units of a partition, 

17. An apparatus according to claim 12, wherein the management of substituting defective sectors is 
20 conducted while at ieast one partition is divided into a plurality of alternative zones, and a plurality of 

prime areas are fMtanged successively in said partition. 

18. An apparatus according to claim 12. wherein the management of substituting defective sectors is 
conducted while at least one partition is divided into a plurality of alternative zones, and a plurality of 

25 primary defebt list areas are arranged successively in said partition. 

19. An apparatus according to claim 12. wherein the managment of substituting defective sectors Is 
conducted while at least one partition is divided into a plurality of alternative zones, and an operation of 
fetching a primary defect list of an alternative zone in a partition which zone contains a recbrding and 

30 reprodudng iiarea of data is followed by an operation of fetching a primary defect list iof another 
alterhatiye zpne which is in said partition and follovirs said alternative zon^. 

20. An apparatus according to claim 12. wherein iaddress information of an alternative sector to be used 
next in said prirhaLry spare area or secondary spare area is recorded in a header of said prinr>ary defect 

35 list or second|try fist. 

An apparatus according to claim 12, wherein said information recording n^edium is rewritable In a 
limited numt>er Of tirnes, altemative sectors the numt>er of which is greater than the maximum numt)er 
of defective sectors registerable in said primary defect list or secondary defect list are allocated in said 
primary spare area or secondary spare area, and. when one of said alternative sectors is defective, the 
recording operation is executed using another one of said alternative sectors which has hot been used. 

An apparatus according to claim 12, wherein said information recording medium cannot be revyritten, 
altehmtive J^^rs/ the numt)er of which equals the number of defective sectors registerable. in said 
primary defjk:t list or secondary list, are allocated in said primary defect list area of secondary 

defect list arek, the updati'on of said primary defect list or secondary defect list is executed eriftpioyirig 
suc^sSiveiy unused sectors in said primary defect list area or secondary defect list area, the sequence 
of enfiplbyin0 iinused s^^ beginning at one end of said primary defect list area or secondary defect 
list area, iaynd using a primary defect list or secondary defect list fetched from a sector whiph is 
positioned immediately before said employed unused sector. 

Patentahsprilche 

1. Verfahren zur Handhabung defekter Sektoren auf einem plattenfOrmigen Informations-Aufzeichnungstra- 
55 ger. auf welchem das Aufzeichnen und Wiedergeben von Information in Einheiten eines Sektors 
diirchgefdhrt Werdeh, wdbei das Verfahren die Schrltte aufweist: 

Zutetleri - zumfndest elher alterhativen Zone auf derii Informations-AufzeichhungstrMger, wbbei die 
aftem^vd Zfi^ne; diUfw eineh HduptbefOich zum Aufzeichnen von Benutzendateri, >¥Ot»0i dijei Airizaht 
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an nicht-defekten Sektoren des Hauptbereichs yariabel 1st und der Vorkomnnensrat© yon defekten 
Sektoren und der Datentrager-Kapazitat Oder der Aim^ilungs-Kapazitat entsprieh^^ 
Reserveberelch zum Aufzeichhen atternativer iSektbren, welche defekte Sektoren ersetzen, . und einen 
primfiren Fehlerli^eiibereich zum Aufeeichnen ©iner primSren Fehlerliste einer feisten Unge. woitdei die 
5 primSre Fehlerliste die Relationen zwischen defekten Sektoren und alternativen Sektoren tiStt; 

Hahdhaben von defekten Sektoren. indem die defekten Sektoren, die in dem Hauptt>ereich festgestetlt 
worderi sind, durch alternative Sektoren in dem primaren Reservebereich ersetzt werden. und jndem 
die~ defekten iSektoren und die entsprechenden alternativen iSektoreh in der priniiren Fetilerliste 
registrieri werden; 

10 Zutellen eines sekiindSren Altemativberelchs auf dem Informations-AufzelchnuhgstrSger, wobel der 
sekuridare alternative Bereich aufweist: einen sekundSren Reserveberelch zurh Aufzeichrten altemativer 
Sektoren, um defekte Sektoren zu ersetzen, welche in der altemativeri Zone nicht ersetzt werden 
k6nnen, und einen sekundaren Fehlerlistenl)ereich zum Aufzeichnen einer sekuhdareh Fehlerliste. 
welch^ die Relationen zwischen defekten Sektoren in dem Hauptberelch und altismativen^ktoren in 

f5 dem seioindSren Reservebereich hMIt; 

hierarchisches Verwalten von defekten Sektoren, indem defekte Sektoren, welche* in der alternativen 
Zone nicht ersetzt werden kCnnen. durch alternative Sektoren in dem sekundMreii Altemativbereich 
ersetzt werden, indem die defekten Sektoren und die entsprechenden alternativen Sektoren in der 
sekundaren Fehlerliste registriert werden, und 

20 Handhat)en ^ler Bereiche, die auf dem Aufzeichnungstrager gebildet sind, inderti ein batentrager- 
Steuerbereich auf dem Informations-Aufzeichnungstrager zugetetit wird, und indem DatentrSger-Steuer- 
daten in den Oatehtrager-Steuerbereich aufgezeichnet werden, wobel die. DjatentrSger^Steuerdaten 
Steuerdaten ziimindest einer alternativen Zone, die Programmbereiche der,:altemativ©n Zone, den 
sekundaren Altemativbereich und einen uhgenutzten Bereich entiialten. 

25 

2. Verfahren nach Anispruch 1, bei welchem der Datentrager-Steuerbereich in einen Aufteilungs^Steuert>e- 
reich und einen Altemativzonen-Steuen)ereich unterteilt 1st, eIn Aufteilungs-Steuerblock, welcher Steu- 
erdaten halt, welche fur die Zuteilung von Auftetlungen und die Aufzeichnung und Wiedergat>e ©iner 
Datei notwendig sind. ausgebildet wird, um In dem Programmsegment^Steuerbereich aufgezeichnet zu 
00 werden. und ein Altemativzonen-Steuerblock, welcher Steuerdaten hat. welche fiir das Aufzeichnen und 
Wiedergeben yon Daten einschliefilich der Zuteilung von Aufteilungen und dem Ersatz von defekten 
Sektoren notwendig^ ist, ausgebildet wird, um in dem Altemativzonen-Steuertjereich aufgezeichnet zii 
werden. 

35 3. Verfahren nach Anspruch 2, t>el welchem ein Fehler-Steuermod© zum Identlfi^eren eines lOperations- 
modes des Managements von defekten Sektoren als ein Toil von Programmsegment-Steuerdaten und 
AKernativzonen-Steuerdaten aufgezeichnet wird. wodurch der Operationsmode des Management des 
Ersetzens defekter Sektoren in Einheiten einer Aufteilung festgesetzt werden kann, 

40 4. Verfahren nach Anspruch 1. bei welchem ein DatentrSger-Steuerblock zum Speichem von Steuerdaten, 
welche ffOr die Operation Aufzeichnen und Wiedergeben von Daten notwendig sind, erzeugt wird, um in 
dem Datentrager-Steuerbereich aufgezeichnet zu werden, wobei die Operation das Zuteilen von 
Aufteilungen, Aufzeichnen und Wiedergeben einer Datei und den Ersatz eines defekten Sensors 
einschliefit. 

45 

5. Verfahren nach Anspruch 4, bei welchem ein Fehlersteuemiode zum Identifizieren eines Operationsmo- 
des des Managements von defekten Sektoren als ein Teil von Datentrager-Steuerdaten aufgezeichnet 
wird, wodurch der Operationsmode des Management des Ersetzens defelcter Sektoren in .Einheiten 
einer Aufteilung festgesetzt werden kann. 

50 

6. Verfahren nach Anspruch 1, wobei das Management des Ersetzens defekter Sektoren durchgefuhrt 
wird, wahrend zumindest eine Aufteilung in ©ine Anzahl alternativer Zonen aufgeteilt wird und eine 
Anzahl Hauptt>ereiche nacheinander in der Aufteilung angeordnet werden! 

55 7. Verfahren nach Anspruch 1. bei welchem das Management des Ersetzens defekter Sektoren durchge- 
fuhrt wird, wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen aufgeteilt wird, und 
eine Anzahl primarer Fehlerlistenbereiche nacheinander In der Aufteilung angeordnet werden^ 
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& Verfahren nach Anspmch 1. bet welchem das Management des Ersetzens defekter Sektoren durchge- 
fOhrt wird. wMhrend zumindest eine Aufteilung in eine Anzahl atternativer Zonen aufgeteilt wird, lind auf 
ein Abfragen e'lner Primarfehlerliste einer altemativen Zone in einer Aufteilung, welche Zone einen 
Datenaufzeichnungs- urid -Wiedergabieibereich enthSIt, ein Abfragen einer PrlmSrfehlerliste einer ande^ 
5 ren altemativen Zone folgt. welche In der Aufteilung liegt und auf die attemative Zone folgt. 

9. Verfahren nach Anspruch 1. bel welchem Adressenlhfonmation eines altemativen Sektors. der als 
nachstes in dem primMren Reservebereich oder dem selcundSren Reservebereich zu verwenden ist. tri 
einem Kopfteil der Primar- oder Setcundar-Fehlerliste aufgezeichnet wird. 

10 . : - ■ . . ■■ ■ ■ : " ■ ; ' 

10. Verfahren nach Anspruch 1, bei welchem der Informations-Aufzelchnungstrager fur eine l^egrenzte : 
Anzahl Mai neu beschreibbar Ist, alternative Sektoren. deren Anzahj gr56er als die maximale Anzahl 
defeictor Sektoren ist, die in der Primar- oder Sekundar-Fehlerllste registrterbar sind, dem piimaren 
Oder sekundaren Reservefc)ereich zugeteilt werden. und wenn einer der altemativer> Sektoren defekt Ist. 

16 der Aufzeichnungsvorgang mit eInem anderen der altemativen Sektoren durchgefOhrt wird, welcher 
ntcht benutzt worden Ist. 

11. Verfahren nach Anspruch 1, bei welchem der Informatlons-Aufzelchnurigstrager nicht neu beschiileben 
werden kann, alternative Sektoren, deren Zahl gleich der Zah! defekter Sektoren ist. die in der Primar-^ 

20 Oder Sekundar-Fehleriiste registrierbar sind, dem Prinriar- oder Sekundar-Fehieriistenbereich zugeteilt 
werden, das Aktualisieren der Primir^ oder SlekundarrFehlerliste durphgefOhrt wird. indem aufelhander- 
folgehd ungenutzte Sektoren in dem Primkr- oder Sekund3r-Fehlerlistenbereich venfvendet werden, 
wobel die Folge. ungenutzte Sektoren 2;u verwenden, an etnem Ende des PrimSrr oder SekuhdSr^ . 
Fehleriistenbereichs beginnt. und eine PrimSr- oder Sekundar-Fehlerliste verwendet wird. die aus 

25 einem Sektor abgefragt worden ist, welcher unmittelbar vor dem verwendeten. ungenutzten Sektor 
posltiorilert ist; 

12. Einrichtung zum Aufzeichnen und Wiedergeben von Information auf einem plattenfSrmigen inforniar 
tions-Aufzeichnungstrager, auf welchem das Aufzeichnen und Wiedergeben yph Information in pnhei- 

30 ten eines Sektors durchgefOhrt werden. mit 

einer Einrichtung zum Zuteilen mihde^tens einer altemativen Zone auf dem Infontiations-Atifzeich^ 
hungstrager, wobei die alternative Zone aufweist: einen Hauptbereich zum Aufzeichnen von Beriiitzer- 
daten. wobel die Anzahl von nicht-defekten Sektoren des Hauptbereichs varlat>el ist und der Vorkom- 
mensrate der defekten Sektoren und der Datentrager-Kapazitat Oder Aufteilungs-Kapazitat entspiicht, 

35 einen primSren Reservebebereich zum Aufzeichnen altemativeir Sektoren, welche defekte Sektoren 
ersetzen. und einen primSren Fehlerlistenbereich zum Aufzeichnen einer prima ren Fehlerlisie einer 
festen Lange, wobei die primare Fehlerliste die Relationen zwischen defelden Sektoren und alternativen 
Sektoren halt; 

eine Einrichtung zum Handhaben defekter Sektoren, Indem die defekten Sektoren, die in dem 
40 Hauptt>ereich festgestellt worden sind, durch alternative Sektoren in dem primaren Reservebereich 
ersetzt werden, und indem die defekten Sektoren und entsprechende alternative Sektoren in der 
primaren Fehlerliste registriert werden; 

eine Einrichtung zum Zutellen eines sekundaren Alternativbereichs auf dem Informations^Aufzeich^ 
nungstrager^ wobei der sekundare AKernativbereich aufweist: einen sekundaren Reservebereich zum 
45 Aufzeichnen alternativer Sektoren. um defekte Sektoren zu ersetzen, welche in der alternativeh Zone 
nicht ersetzt werden k6nnen, und einen sekundaren Fehlerlistenbereich zum Aufzeichnen einer siekun- 
daren Fehlerliste, welche die ; Relatim zWischeh defekten Sektoren in dem Hauptbereibh liiid 
altemativen Sektoren In dem sekundaren Reservebereich hSIt; 

eine Einrichtung zum hierarchischen Verwalten defekter Sektoren, indem defekte Sektoren, welctie in 
50 der altemativen Zone nicht ersetzt werden kSnnen. durch alternative Sektoren in dem sekundaren 
Alternativbereich ersetzt werden, und indem die defekten Sektoren und die entsprechenden altemativen 
Sektoren in der sekundaren Fehlerliste registriert werden und 

eine Einrichtung zum Handhaben aller Bereiche, die auf den Datentrager gebiidet worden sind, indem 
ein DatentrSger-Steuerbereich dem Informations-AufzeichnungstrMger zugeteilt wird, und indem Daten- 
55 trager-Steuerdaten in dem Datentrager-Steuerbereich aufgezeichnet werden. wobei die Datentrager- 
Steuerdaten Steuerdaten zumindest der einen altemativen Zone, Aufteilungen der aiternativen Zorie, 
den sekundaren Alternativt>ereich und einen ungenutzten Bereich aufweisen. 
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13L Einrichtung nach Anspruch 12, bel welcher der DatentrSger-Steuerbereich In einen Aufteilungs-Steuer- 
bereich und in eInen Alternativzohen-Steuerbereich unterteift ist. ein Auftoilungssteuerblock. welcher. 
Sfteuerdaten halt, welche fOr die Zuteilung von Aufteilungen und die Aufzeichnufig und Wtedergabe 
einer Datel notwendig sind. ausgebildet wird, urn in dem Aufteilungssteueitlereich aufgezeichnet zu 
werdeh, und ein Altemativzohen-Steuerblock mit Steuerdaten. welche fUr die Datenaufzeichnung und - 
wiedergabe einschlieBlich der Zuteilung von Aufteilungen und denn Ersatz defekter Sektoren notwendig 
sInd, ausgebildet wird, urn In dem AHemalivzonen-Steuerbereich aufgezeichnet zu werden. 

14. Einrichtung nach Anspruch 13 bei welchem ein defekter Steuentiode zum Identifizleren des Operations- 
mode des Managements defekter Sektoren als ein Toil von Auftellungs-Steuerdaten und von Alternativ- 
zpiien-Steuerdaten aufgezeichnet wird, wodurch der Operationsmode des Management des Ersetzehs 
defekter Sektoren in Einheiteh eiher Aufteilung festgesetzt werden kann. 

15. Bnrichtung nach Anspruch 12, bei welchem ein DatentrSger-Steuerblock zum Speichem von Steuerda- 
ten. welche fOr die Operation des Aufzelchnens und Wiedergebens von Oaten notwendig sind, erzeugt 
wird, urn in dem Datentrager-Steuerbereich aufgezeichnet zu werden, wobel die Operation die Zutel- 
juhg yon Aufteilungen. das Aufzeichhen und Wiedergeben einer Datel und das Ersetzen eihes defekten 
SeidoiiieihschlieQi 

16. Einrichtung nach Anspruch 15, bei welchem ein Fehlersteuermode zum Identifizieren eines Operations- 
modes des Managements von defekten Sektoren als ein Toil von Datentrager-Steuerdaten aufgezeich- 
net wird. wodurch der Operationsmode des Management zum Ersetzen defekter Sektoren in Einhelten 
einer Aufteilung festgesetzt werden kann. 

17. Bnrichtung nach Anspruch 12. bel welchem das Management zum Ersetzen defekter Sektoren 
durchgefDhrt wird. wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen geteilt wird, 
und eine Anzahl Hauptt)ereiche nachefnander in der Aufteilung angeordnet werden. 

18. bnrichtung nach Anspruch 12. dadurch gekennzeichnet, daB das VerwiaKeh des Ersetzten defekter 
Sektbren durchgefDhrt wird. wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen geteilt 

. wird. und eine Anzahl primarer Fehlerlistenbereiche nacheinander in der Aufteilung angeordnet werden. 

19 Bnrichtuhg naph Anspruch 12. bei welcher das Management des Ersetzens defekter Sektoren durchge- 
fDhrt WirdiwShrend zumindest eirie Aufteilung in eine Anzahl altbrhatiyer Zonen geteilt wird. und auf ein 
Abfragen einer primaren Fehleriiste einer AKemativzone In einer Aufteilung. welche Zone einen 
Datenaufzeichnungs- und Wiedergabeberelch enthalt, ein Abfragen einer primaren Fehleriiste einer 
anderen aftemativen Uste folgt, welche in der Aufteilung liegt. und auf die alternative Zone fblgt 

20. Einrichtung nach Anspruch 12. bei welcher Adresseninformatibn eines atternativen Sektors. der als 
nachstes in dem Primar- oder Sekundar-Reservebereich zu verwenden ist. in einem Kopfteil der 
primaren oder sekundaren Fehleriiste aufgezeichnet wird. 

21. Einrichtung nach Anspruch 12. bel welcher der Informations-Aufzeichnungstrager eine l>egrerizte 
Anzahl Mai neu beschreibbar ist. alternative Sektoren. deren Anzahl grCBer als die maximaie Anzahl 
defekter Sektoren ist. welche in der Primar- oder der Sekundar-Fehleriister registrierbar sind. dem 
primiren oder sekundSren Resen^ebereich zugeteilt werden. und. wenn einer der aftemativen Sektoren 
defekt ist. der Aufzeichnungsvorgang durchgefDhrt wird, indenri ein anderer der Alternativsektoren 
verwendet wird, welcher nicht t)eriutzt wbrde^n ist. 

22. Einrichtung nach Anspruch 12. bei welcher der Informations-AufzeichnungsUager nicht neu beschrleben 
werden kann. alternative Sektoren, deren . Anzahl gleich der Anzahl defekter Sektoren ist, die in der 
Primar- oder SekundSr-Fehlerilste registrierbar sind. dem primSren oder sekundaren Fehlertistenbe- 
reich zugeordnet werden. das Aktualisieren der PrimSr- oder SekundSriehleriiste durchgeftlhrt wird. 
Indem nacheinander ungenutzte Sektoren In dem primSren oder sekundaren Fehleriistenberelch yer- 
wendet werden. wobei die Folge, ungenutzte Sektoren zu venvenden. an einem Ende des primaren 
Oder sekundSren Fehieritstenbereichs beginnt und eine PrimSr- oder Sekundar-Fehleriiste verwendet 
wird. die von einem Sektor aus abgefragt worden ist. welcher unmlttelbar vor dem verwendeten. 
ungehutzten Sektor positiohiert ist. 
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Revendications 

1. Proc6d6 pour g^rer des secteurs d^fectueux dans un support d'enregistrement dlnforrn^tion sous 
forme de disque dans lequel I'enregistrement 6t la reproduction des informations sont men6iB dans de& 

6 unites d-un secteur/comprenant les Stapes suivantes : 

allocation d*au moins une zone en double dans ledit support d'enregistrement d -information; ladite 
zone en double comprenant : une zone primaire pour enregistrer les donn^es utilisateur, le nombre de 
secteurs non d^fectueux de ladite zone primaire 6tant variable et correspondant au taux d*occurrence 
de secteurs d^fectueux et h la capacity du support ou a la taiile de la partition ; une zone primaire de 

10 secours pour enregistrer des secteurs en double qui remplacent des secteurs d^fectueux ; et une zone 
de iiste priifnaire de ddfauts pour enregistrer une liste primaire de d^fauts d^uhe longueur flx^e/ ladite 
llste primaire de d^fauts d^tenant les relations entre les secteurs d^fectueux et les secteurs en double. 

gestlon des secteurs d^fectueux en remplagant les secteurs d^fectueux d^tect^s dans ladite zone 
primaire par des secteurs en double dans ladite zone primaire de secours, et en enregistrant les 

75 secteurs d^fectueux et les secteurs en double correspondant dans ladite iiste primaire de d^fsuits, 

allocation d*Mne zone secondaire en double dans ledit support d'enreglstrement d'information; 
ladite zone secondaire en double comprenant : une zone secondaire de secours pour enregistrer des 
secteurs en double pour remplacer les secteurs d^feclueux qui ne peuvent pas §tre remplac^s dans 
ladite zone en dout)le ; et une zone de llste secondaire de d^fauts pour enregistrer une Iiste secondaire 

20 de d^fauts qui d^tient les relations entre les secteurs d^fectueux de ladite zone primaire et les secteurs 
en double de ladite zone secondaire de secours. 

gestlon, de mani^re liidrarchique, des secteurs d^fectueux en remplapant les secteurs d^fectueux 
qui ne peuvent pas 6tre remplac^s dans ladite zone en double par des secteurs en double dans ladite 
zone secondaire en double, et en enregistrant les secteurs d6fectueux et les secteurs en double 

25 correspondarit dans ladite Iiste secondaire de d^fauts, et 

gestion de toutes les zones fonn^es dans ie support d'enregistrement eh allouant lirie zone de 
commando de support dans ledit support d'enregistrement d'information. et en enregistrant des 
donn^es de commando de support dans ladite zone de comnnande de support, lesdites dohriides de 
commando de support comprenant des donndes de commando de ladite au moihs yne zone en 

30 double, les partitions de la zone en double, ladite zone secondaire en double et une zone hon utilise. 

2. Proc^d^ selon la revendication 1 , dans lequel ladite zone de commande de support est divis^e en une 
zone de commando de partition et en une zone de commande de zone en double, un bloc de 
commande de partition, d^tenant des donn^es de commande n^cessaires pour rallocation des 

35 partitions et pour renreglstrement et la reproduction d*un fichier, est form^ pour §tre enregistr^ dans 
ladite zone de commande de partition, et un bloc de conimande de zone en double, ayant .les donn^es 
de commande n6cessaires pour renreglstrement et la reproduction des donn^es incluant Taltocation 
des partitions et le remplacement des secteurs d^fectueux, est iorw4 pour etre enregistr$ dans ladite 
zone de commande de zone en double. 

40 

3. Proc^d^ selon la revendication 2, dans lequel un mode de commande de d^faut, pour identifier un 
mode de fonctionnement de la gestion des secteurs d^fectueux, est enregistr^ en tant qu'une partie 
des donn^es de commande de partition et des donn^es de commande de zone en double, permettant, 
par ce moyen, au mode de fonctionnement de la gestion de remplacement des secteurs ddfectueux 

45 d'§tre positionn^ dans les unites d*une partition. 

4- Proo6d^ selon la revendication 1, dans lequel un bloc de commando de support, pour stocker des 
donn^es de commande n^cessaires pour Top^ration d'enregistrement et de reproduction des donn^es, 
est prpduit pour §tre enregistr^ dans ladite zone de commande de support, ladite operation comprenant 
50 rallocation des partitions, renreglstrement et la reproduction d'un fichier, et le remplacement d-un 
secteur d^fectueux. 

5. Proc^d^ selon la revendication 4, dans lequel un mode de commande de d^faut. pour Identitier un 
mode de fonctionnement de la gestlon des secteurs d^fectueux. est enreglstrd en tarit qu*une partie 
55 des donn^es de commande de support, pemnettant, par ce moyen, au mode de fonctionnement de la 
gestion de remplacement des secteurs d^f ectueux d*iltre positionh^ dariis les unities d*uffie partition^ 
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6. Proc6d6 selon la reyendication 1. dans lequel la gestion de remplacement des secteurs ddfectueux est 
mer>6e tandis qu'au moins une partition est divisde en une plurafltd de zones en double, et une plurality 
de zones primaires est successivement dispos^e dans tadite partition. 

7. Procddd selon la revendication 1. dans lequel la gestion de remplacement des secteuris d^ectueux est 
mende tandis qu'au moins une partition est divisde en une plurality de zones en double, et une pluralitd 
de zones de fiista primaire de d^fauts est successivement dispos^e dahs ladlte partition. 

& Proc6d6 selon la revendication 1 . dans lequel la gestion de remplacemlent des secteurs d^fectueux est 
men^e tandis qu'au moins urie partition est divis^e en une plurality de zones en double, et une 
operation d'aller chercher une llste primaJre de d^fauts d'une zone en double dans une partition, 
laqtielle zone contient une zone d'enreglstrement et de reproduction de donn^es. est suivie d'une 
operation dialler chercher une iiste primaire de d^fauts d'urie autre zone en double qui est dans ladite 
partition et qui suK ladite zone en double. 

9. Proc6d6 selon la revendication 1, dans lequel rinformation d'adresse d'un secteur en double, a utiliser 
ensulte. dans ladite zone primaire de secours ou ladite zone secondaire de secours, est enregistrde 
daris un en-f§te de ladite Iiste primaire de ddfauts ou de iadite Iiste secondaire de d^fauts. 

10. Proc^d^ selon la revendication 1. dans lequel ledit support d'enregistrement d^irifonrnatibn est r^inscrip- 
tible pour un nombre limits de fois. des secteurs en double, dont le nombre est siip^rleur au nombre 
maximal de secteurs d^fectueux qui peuvent §tre enreglstr^s dans ladite Iiste primaire de d^fauts ou 
dans ladite Iiste secondaire de d6fauts, sont allou6s dans ladite zone primaire de secours ou dans 
ladite zpne secondaire de secours. et, Idrsqu'un desdits secteurs en double est d^fectueux, rpp6ratipn 
d'enregi^errient est ex6cut6e en utilisant un autre desdits secteurs eri double qui n'a pas i§1^ utilise. 

11. Proc6d$ selon la revendication 1, dans lequel ledit support d'enreglstrerihent d'Informatibn n'est pas 
r^inscriptible. des secteurs en double, dont le nombre est 6gal au nombre maximal de secteurs 
d^tectu^ux qui peuvent §tre enregistr^s dans ladite Iiste primaire de d^fauts du dans ladite Iiste 
secondaire db d^faiUts, sont aliou^s dans ladite zone de Iiste primaire de d^fauts ou dans ladite zone 
de Iiste secoridaire de d^fauts. la mise a jour de ladite Iiste primaire de d^fauts ou de ladite Iiste 
secondaire de d^fauts est ex^cutSe en utilisant successivement des secteurs non utilises dans ladite 
zone de Iiste primaire de d^fauts ou dans ladite zone de Iiste secondaire de d^fautSi la sequence 
d'utilisation de secteurs non utilises commengant h une extrfimlt^ de ladite zone de llste primaire de 
d^fauts ou de iadite zone de Iiste secondaire de d^fauts. et en utilisant une Iiste primiaire de d^fauts ou 
une Iiste secondaire de d^fauts en provenance d'un secteur qui est positionn^ imrn6diatement avant 
ledit secteur non utilis6 employ^. 

12. Dispositif poiir ehregistrer et reproduire des informations en utilisant un support d'enregistrement 
d'information sous tomie de disque dans lequel Tenregistrement et la reproduction des informations 
sont men^s dans des unites d*un secteur. comprenant : 

un moyen d'allocation d'au moins une zone en double dans ledit support d'enregistrement 
d'information,. ladite zone en double comprenant : une zone primaire pour enregistrer les donn6es 
utifisatour. le hortibre de secteurs non d6fectueux de ladite zone primaire 6taht variable et con-esppn- 
dant au taux d'occurrence des secteurs ddfectueux et h la capacity du support ou h la taille de la 
partition ; une zone primaire de secours pour enregistrer des secteurs en double qui remplaoent des 
secteurs d^fectueux ; et une zone de Iiste primaire de d^fauts pour enregistrer une fiste primaire de 
d^tauts d'une longueur fix6e, ladite Iiste primaire de d^fauts d^tenant les relations eritre les secteurs 
ddfectueux et les Secteurs en double. 

un moyen de gestion des secteurs d^fectueux en remplagant les secteurs d^fectueux d^tect^s 
dans ladite zone primaire par des secteurs en double dans ladite zone primaire de secours, et en 
enreglstrant les secteurs d^fectueux et les secteurs en double conrespondant dans ladrte Iiste primaire 
de ddfauts, 

un moyen d'allocation d'une zone secondaire en double dans ledit support d'enregistrement 
d'information, ladite zone secondaire en double comprenant : une zone secoridaire de secours pour 
enregistrer des secteurs en double pour remplacer les secteurs d^fectueux qui ne peuvent pas §tre 
remplac^s dans ladite zone en double ; et une zone de Iiste secondaire de d^fauts pour enregistrer une 
Iiste secoMaire de ddfauts qui d^tient les relations entre les secteurs d<5fectueux de ladite zone 
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primaire <9t les isecteui^ eh double dd ladHe z 

un moyen de gestion, de mani&re hi^rarchique, des secteurs d^fectueux en remplaQant ies 
secteurs d^fectueux qui ne peuvent pas §tre remplac^s dans ladrte zone en double par des secteurs 
en double dans ladrte zone secondaire en double, et en enregistrant Ies secteurs ddfectueux et Ies 
5 secteurs eh double corresppndaht dans ladite liste secondaire dO/d^fauts. et 

un nnoyen de gestion de toutes Ies zones form^es dans le support d'enreglstrement en aJIpqant 
une zone de commande de support dans ledit support d'ehregistrement d-infomnation, et en enregis- 
trant des donn^es de commando de support dans ladite zone de commande de support, lesdites 
donn^es de cornmahde de suppori comprenani des donn^es de corrimande de ladite au mpins une 
10 zone en double, ies partitlohs de la zone en double, ladite zone: secondaire en double et une zone non 
utilisde. 

13. Dispositif s&lon la revendicatton 12, dans lequel ladite zone de cornmahde de support est divis^e 
une zone de commande de partition et en une zone de commande de zone en double, un bloc de 

15 commande de partition, d^tenant des donn^es de commande n^cessaires pour raliocation des 
partitions et pour Tehregistrement et la reproduction d'un fichier, est form^ pour §tre enregistr^ dans; 
ladite zone de commaride de partition, et un bloc de commande: de zone en double, ayant Ies donn^es 
de comniaiide hi^ce^ires pour^ et la reproduction des dohndes inqluant rallpcation. 

des partitions et le rerhplacement des secteurs d^fectueux. est form6 pour itre enregistr^ dans ladite 

20 zone de cofTimande de zone en double. 

14. Dtspositif selon la revehdioation 13, dans lequel un mode de commande de d^taut, pour identifier le 
mode de foncflonnerhent de la gestion des secteurs d^fectueux. est enreg|str$ en tant qu'une partle 
des donn^ei^ de corrirhahde d^ donn^es de commande de zone en double, permettiant; 

25 par ce rhoyen, au mode de fondionnement de la gestion de remplacemeht des secteurs d^fecbjeijx 
d*§tre posijtlpnn^ dans Ies unit6s d parb'tion. 

15. Dispositif selon la revendication 12, dahs lequel un bloc de commande de support, pour stoc^^r d^ 
donndes de cornrnande n$cessair:es pour rdp^ration d'enregistrement et de reprpduptioh d^s donn^es^ 

30 est produit piiour itre enregt^ti^ dans ladite zone de commande de support, ladite opSrsLtipn cornprenant 
rallocation des :parfitioh^, IN^nregistrement et la reproduction d'un fichier, et le remplaoement d*un 
secteur d^feNbtiiil^^ v 

16. Dispositif selon la revendication 15. dans lequel un mode de commande de d^faut. pour Identifier tin 
3S mode de fonctionnement de la gestion des secteurs d^fectueux. est enregistrd en tant qu'une partie 

des donn^es de commande de support, permettant, par ce moyen, au mode de fonctionnernent de la 
gestion de remplacement des secteurs d^fectueux d'etre positionn^ dans Ies unites; d'une partition. 

17. Dispositif selon la revendication 12. dans lequel la gestion de rehnplacement des secteurs dfSfectueux 
40 est men^e tandis qu*au mpihs une partition est divis^e en une plurality de zones en double, et une 

plurality de zones primaires est success! vement dispos^e dans ladite partition. 

18. Dispositif selon la revehdioation 12. dans lequel la gestion de remplacement des secteurs didfectueux 
est meri^e tandis qii-au m^^^ One partition est divis^e en une plurality de zones en double, et une 

45 plurality de zones de l|3te primaire de d^f auts est sucbessivement dispos^e dians ladite partition. 

19. Dispositif selon la revendication 12. dans lequel la gestion de remplacement des secteurs ddfectueux 
est men^e tandis qu*aM mpins une partition est dlvts^e en une plurality de zones en double, et une 
op^rMlpri d*aiier chercher une liste primaire de d^fauts d'une zone en double dans une partition, 

50 laquelle zorie cphtierH uhe: zone d'enreglstrement et de reproduction de donndes, est suivie d'une 
operation d'aller chercher une liste primaire de ddfauts d'une autre zone en double qui est dans ladjte 
partition et qui suit; ladite; zone en double. 

20. Dispositif selon la revendication 12. dans lequel rinformation d'adresse d'un secteur en double, a 
55 utiliser ensuite dans ladite zone primaire de secours ou ladite zone secondaire de secours, est 

enregistriie dahs un eh-t§te de ladite liste primaire de d^fauts ou de ladite liste secondiaire de d$fauts. 
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21. Oispbsitif selon ta revendication 12, dans lequel ledit support d'enreglstrement d'information est 
r^inscriptible pour un nombre limits de fpis, des secteurs en double dont. le nombre est supdrieiir au 
nombre maximal de secteurs d^fectueux qui peuyent §tre enreglstrSs dansi ladite liste primaire de 
d^fauts ou dans ladite ilste secohdaire de d^fauts, sont allou^s dans lad'rte zone primaire de secours ou 

5 dans ladite zone secondaire de secours, et, lorsqu*un desdits secteurs en double est d6fectueux, 
reparation d'enregistrement est ex^cut^e en utlllsant un autre desdits secteurs en double qui n-a pais 
6t^ utilise. 

• • . ■■ ' . . - ' . • 

22. Dispositif selon la revendication 12. dans lequel ledit support d'enregiistrement d'infomiation n*est pas . 
10 r^inscriptible. des secteurs en double, dont le nombre est ^gal au nombre maxlnrial de secteurs 

d^fectueux qui peuvent §tre enreglstr^s dans ladite liste primaire de d^fauts ou dans ladite liste 
secondaire de d^fauts. sont allou^s dans ladite zone de liste primaire de ddfauts ou dans ladite zone 
de liste secondaire de d^fauts. la mise a jour de ladite liste primaire de d^fauts ou de ladite ll$t(3 
secondaire de d^fauts est ex^cut^e en utilisant successivement des secteurs fion utilises dans ladite 
75 zone de liste primaire de d^fauts ou dans ladite zone de liste secpndaire de ddfauts. la sequence 
d'utilisation de secteurs non utilises commengant a une extr^mit^ de ladite zone de liste primaire. de 
d^fauts ou de ladite zone de liste secondaire de d^fauts. et en utilisant une liste primaire de ddfauts ou 
une liste secohdaire de d^fauts en provenance d'un secteiir qui est posHlonn^. immddiatemeiit avant 
ledit secteur non utilise employ^. 
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